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MARS 'PRO bH (S) EXPECTED SOON 
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COSMOS 4$ APPARENTLY ANOTHER PHOTO- 
RECCE MISSION 
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Soviet Solar-Flare Predictions Adequate for 
Near-Earth Orbiting, Not for Lunar Flights 

Soviet solar -flare predictions in support of manned-space flight are 
believed to be about 75, percent accurate for flares of all intensities. Flare 
[mte^s&fyjKian bet dr eid-iCe ted\b vifcti. e, Sbv’rfet s.*a«nSethod , -bilthbuVtwtheidahgerous 
cosmic -ray ila~re,s|appar.,ently,rare easier to predict than- smaller flares. 

Predictions are not believed to be accurate more than 2 days in advance 
This capability is. adequate for near-Earth manned space events, allowing 
the Soviets sufficient time to, effect de-orbit should dangerous flares- be 
forecast,-' but is not adequate for, manned lunar missions, which would last 
.approximately a week. The greatest cosmic-radiation danger to manned 
lunar flight is that of energetic protons generated in large solar flares. 

Tife method wmch the Soviets are using ts an empirical one. It is 
based on, a method of observation not tested or used in the US but- is not 









Mars Probe(s) 

Expected Soon -• - 

^ke'lSovx-ets ,ca-jm^ej&xbe,otod to.Uaund Won -e tor ; more p-rob.ejS; of rfjie planet 
Mars during the forthcoming target- season, for that planet, which opens about 

1 November. During this season, the 2 planets will be so situated with 
-respect to each other that launches, _can-.be made with minimum expenditure - 
of launch energy. Also during this period, nonminimiim energy launches can 
be made which involve shorter flight times and shorter communications 
distances. The Soviets, it may be noted in the chart on page 21, have made, 

2 or 3 probe launch attempts during or following each of the period s' when _ 
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' the '’minimum -energy launch window'’ was "open, " since mid- 1960 . They have 
made a total of 7 Venus- attempts and 5 Mars attempts. .- - 
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, , • Two: failures of third-stage propulsion. 
gj| ^RSev.en failure s oxftourth^stage s pr;opui^on\ ^ 

Three failures of communications, in one case {Mars 1) compounded . 
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-by 'a,.,failur eypf t h e :p ; r i e nt-at ion sy stem which undoubtedly would have 
made mid -course guidance impossible Had it been, tried , 
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ie one .reported for Zond 1, which ‘was ;, 

’’be T- ^ ; r i ' '&S 

* ^ ^ ^ ** t’'' ah * 4 * v ; ^SSt^-jsfT *5 7f j , j 

u stainer ( err oss weight ! about 5 00 i 000 



T'He*SS-6 ICBM booster / sustairrer : (gross weight: about 500,000 ~ 
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pounds; vacuum thrust : 895 , 000 pounds) for launch; 

® The-' ’’heavy 55 Venik upper 'Stage (gr o s s weight: about 55 , 70.0 pounds; ' - j 
vacuum thrust: 65,000 pounds) for injecting the payload and fourth 

T f nr a a n^r Irina at* bit F^rfh 






stage into a parking orbit of the Earth. 

• A fourth stage (gro ss weight: about 12^:400 






400 pounds; valc^umitKrifis^h'’*< = .> , H 

, . -•■ f* a. . .. 3 J^ : „ w. - • ;;y, ' 1 

16/600 pounds) for injecting the payload into transfer traje'ctcfi?yhtowarcl 
the target planet. 

« -A midcourse - guidance engine , incorporated in the payload, for ms 
adjustments, of trajectory. Its parameters are not known, but the 



cour se -guidance engine on Zond 1 reportedly made” a velocity- cor rec - 
lion of 50 meters per second; this probably represents the 'approxi- 
T - mate maximum capability of the' engine'. 
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All .engine s and staging- are believed ,-to, -u-sef >liquid :; ::p^opellant|l^^ 
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Payload v The payload of the forthcoming Mars probe(s) undoubtedly: will be 
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that it consisted of 2 sealed compartments, one for collecting data on the 

O t-L w T t i -*• t w »C * 1 /S .s -. 4- i- s*? X 4-U ^-v v ^, 4r Vv -v» f ^-v •>« ' V*» 1 «-v /4 t' t-h 



jsa^y. 




• A spectrograph f od stuciyins the ozone -absorption bands of Mar s 
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© Gas-discharge and scintillation counters for detecting the radiation belts 
of Mars and- for. study of the cosmic-radiation spectrum, 
a. Counter s t or , sampling the nuclear c ornpone nts of p rimarv cosmic r aaiation... 
® A radrotele scope tor studying electromagnetic; radiation: in sp.ac;e m the 
150 - - mete r b and s . : ; 

© Traps for registering streams of . low -energy protons -and electrons and 
the concentration of positive ions- in space and near Mars. 

•-■Sensorsjtor registering collisions with rmcrometeonte s . 

The Soviets' 'claim was probably true: they have the propulsion capability, and 
a lie could have placed them inn he risky position of having to fabricate data 
from nonexistent sensor s or instrumentation U the orobe had. pertormea as 

The instrumentation of the forthcoming probe(s) will probably be: as great 
if not greater in quantity, and possibly more sophisticated, than that installed 
on Mars 1. 



Timing and Trajectory . The Soviets appear to launch most of their inter- -T 
planetary probes late ImthStrh i aim um-ene r gy launch-period, or even well 
alter tne optimum period has passed. In some cases, delays m preparations 
may have been involved, but in other cases the timing may have been delib- 
erate. Propulsion .requirements are somewhat heavier late in the period, 
but the demands on guidance -injection are lighter, and sometimes (but not in 
19<»> communications requtrements are leT 

The Soviets may,' however, foe reasons of propaganda and prestige - 
both at home ana abroad -- try to launch early m the coming optimum period. 
The total number of probe attempts to be made' cannot be estimated but al- 
most certainly the Soviets are readying at least 2 vehicles, for launch. 

Optimum launch times, assuming use of the -parking -orbit technique, 
for various dates during the coming target season' are given on page 9. One 
of the possible trajectories (but not the optimum trajectory) for a postulated 
launch of 30 November, having a flight time of 230 days over a distance of 1 35 . 8. 
million miles, i s shown on page 25 . 

Soviet Announcement . The history of Soviet interplanetary probes to date 
strongly suggests that Soviet public -inf or mation policy on the se vehicles 
wiii.be as follows: 

. A failure to launch the payload or to inject it into parking orbit of the 
Earth will not be admitted, 

« . A vehicle succe ssxully injected into parking orbit but which fails, to be 

./■ 








Minimum-Energy Launches to Mars, 28 October -27 November 
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This data should not bo construed as a NORA!) estimate that: the. Soviets will launch' a Mars 
probe on any given day or at any given time. 



Othe v launch times could be chosen for these same 'dates which, though requiring more 
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© Accuracy of' launch times believed accurate to within. 13 minutes. — 

© Optimum haunch Da tes: 1 9 - ?- 0 November, - 
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:ns£er trajectory probably will be announced as a Cosmos, 
as was the case with Cosmos 27, a Venus probe launched 
>4. Such an. announcement will meet the launch- reporting 
stablishea by the UN, but it will be misleading as to the 

5 fully launched into a transfer trajectory of any kind will 
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Announcements of various events 



data mu probably be reported 
the fact that the probe is an in 
admitted unless and until it su 
data on it to the USSR. 
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d from Tyuratam at about 0959Z, 
>n Revolution 96, is believed to be 
11th launched this year. It wgjlg 



14 October and de -orbited on 20 October on R 
launched 12 days after de -orbit of Cosmos 46 






In c 1 i na t i on to Equator 

r* u - : 






rSS- 6 ICBM booster / sustainer and injected into orbit by the "light"' Lunik 
upper-stage. 
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The Cosmoses skipped in this tabulation -- Nos, 31, 36, .38:,. 39., 40, 41, 
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